Lipid peroxidation as a predictive biomarker of the early stage of cancer.
Prostate cancer continues to be a major cause of morbidity and mortality in men around the world. The data concerning the antioxidant status and the degree of lipid peroxidation at the moment of the initiation of cancer is limited. The aim of this research is to assess the effect of selected minerals (zinc, selenium, iron, copper and calcium) on the growth of the neoplastic process and the concentrations of selected biomarkers of the oxidative damage in rats with implanted prostate cancer cells. It was found that the diet supplementation with selected minerals (zinc, selenium, iron, copper and calcium) affect the occurrence of prostate tumor growth in the examined rats. The intraperitoneal implantation of prostate cancer cells resulted in the occurrence of prostatic adenoma in 71% of the examined rats. In the rats that were additionally supplemented with selenium and with copper, the cancer cell aggregates constituted, respectively, 25% and 38% of the cases. As a result of implantation of cancer cells, the level of biomarkers of lipid peroxidation increased both in the urine and in tissues of the examined animals (rat group without supplementation). No relationship was found between the process of lipid peroxidation due to the supplementation with selenium and copper, and the lower incidence of cancer and the induction of apoptosis. The reduced activity of antioxidative enzymes (catalase, superoxide dismutase and glutathione peroxidase) creates favorable conditions for the formation of cancer cell aggregates, which was shown in the rats whose diet was supplemented with iron. In summary, we conclude that lipid peroxidation represents a fruitful approach to early stage cancer prevention. Supplementation of rats with trace elements correlated with the risk of developing cancer, but the mechanisms of this action is complicated and dose-dependent.